Abstract The aim of this study was to assess sporting and physical activities in patients who had undergone hip resurfacing. Our study included 117 patients who underwent hip resurfacing between
Introduction
For more than 30 years total hip arthroplasty has been the gold standard for the management of osteoarthritis of the hip. The principles of surgery are to decrease pain and correct deformity, both of which aim to improve function. In young active patients, restoration of function is often a primary reason for hip arthroplasty [1] . Increasingly the desire for improvement of function often includes an aspiration to return to sporting activity. The participation in sports following total hip arthroplasty has been investigated [2] . The advent of hip resurfacing has added a new dimension to the management of osteoarthritis in younger patients. The medium-term survivorship of hip resurfacing implants has been encouraging [3, 4] . Hip resurfacing is a bone preserving procedure that maintains the normal biomechanics of the native hip. This key feature of hip resurfacing reduces pain and improves function whilst at the same time preserving stability of the hip. Younger and more active patients are now undergoing hip resurfacing. To date we have found only limited studies in the published literature that has looked at sporting activities of this group [5, 6] . In addition the recommendations for physical activities of such patients are poorly defined. This study was conducted to evaluate the sporting and physical activities, and analyse functional outcomes of patients undergoing hip resurfacing for osteoarthritis of the hip.
Materials and methods
Between 2003 and 2008, 119 patients who underwent hip resurfacing in our hospital were studied. During the course of this study two patients died. Both deaths were not related to the operations performed. Nineteen patients had bilateral hip resurfacing procedures giving a total of 136 hips. Demographic data including age, sex, occupation and comorbidities were recorded. History of previous hip surgery was also noted.
Patients' physical activity was assessed using the 10-point University of California at Los Angeles (UCLA) activity-level scale ( Table 1 ). The UCLA scale is a convenient and reliable way of evaluating patient activity following joint replacement [7] . Recent studies have suggested that the UCLA scoring system has the best reliability when assessing outcome in patients undergoing joint replacement surgery [8] .
Patients were also assessed using the 12-point Oxford hip scoring system. The hip scores in this system range from 12 to 60, with a lower score representing a good result. A score between 12 and 20 implies good joint function. This system is well validated and reproducible [9] . Pre-and postoperative visual analogue scores (VAS) were obtained for each patient. The sporting and physical activities of all patients pre-and postoperatively were recorded. The key outcome measure of this study was to discover whether patients were able to successfully return to their regular sporting activity. We defined regular activity as participating in a chosen sport/activity at least once a month. All data was computerised and analysed.
The prosthesis in 82 patients was the Birmingham hip resurfacing system (Smith and Nephew). In the remaining 35 patients the MITCH resurfacing system (Stryker) was used. All operations were performed by the two senior authors as per the manufacturer's guidelines. A posterior or an anterolateral approach was used. Patients received a total of three doses of intravenous cefuroxime and a once daily dose of subcutaneous low molecular heparin until discharge. Patients were encouraged to mobilise fully weight bearing on the first postoperative day using a Zimmer frame. Patients gradually made the transition from two elbow crutches to one walking stick before discharge. After six weeks in the outpatient physiotherapy department, patients were taught a range of movement exercises for the hip and encouraged to gradually increase their activities. Patients were advised to swim or undertake low impact exercises in the gym. Patients were advised against high impact activities during the first six months following surgery. Routine follow-up was arranged for all patients at six weeks, three months, 12 months and annually thereafter.
Results
The mean age at surgery was 54 years (range 30-73) and 56 years at review. The mean follow-up time was 30 months (range 16-50 months). The gender distribution was 67 males and 50 females.
UCLA scores
Activity levels were determined for each patient using the UCLA activity scoring system (Table 1) . A preoperative and postoperative score was obtained for each patient. The mean preoperative UCLA score was 4.4 (range 1-10) and median was 4. The mean postoperative UCLA score mean was 6.8 (range 3-10) and median was 6. There was a significant improvement in postoperative UCLA scores (Wilcoxon matched-pairs signed rank test, p<0.01).
Oxford hip scores
We used the Oxford hip scoring system to assess hip symptoms and function. The mean preoperative Oxford hip score was 43.4 and mean postoperative score was 17.7.
VAS scores
Visual analogue scores were used to assess pain levels before and after surgery. The mean preoperative VAS score was 8.5 and the mean postoperative score was 1.7.
Sporting and physical activities
Of the 117 patients in the study group 31 never took part in sporting activities. In the remaining 86 patients 75 of them (87%) successfully returned to sporting activities following hip resurfacing. Eleven patients (13%) were unable to return to their sporting activities. It is interesting to note that ten patients (32%) from the group that never took part in sporting activities prior to surgery were able to take up sporting activities following surgery.
The key sports and physical activities that patients were undertaking pre-and postoperatively are illustrated in Fig. 1 .
Complications
Following surgery, six patients developed superficial wound infections which resolved with antibiotics. There 
Discussion
Hip arthroplasty in the younger and more active patients has been a major challenge for orthopaedic surgeons for several decades. One of the major success stories in modern hip surgery has been the management of osteoarthritis of the hip in young active patients by hip resurfacing. The published medium-term survivorship of the Birmingham hip has given surgeons increasing confidence to use resurfacing in younger patients [10] . Findings from our study suggest that these patients are very active and a large proportion regularly participate in sports. Following surgery the vast majority of patients were able to resume their regular sporting activity without significant impairment. One study has also looked at sporting and physical activities following hip resurfacing [6] . In a series of 43 patients it was shown that 65% of patients participated in sports before surgery and this increased to 92% following surgery. In our study 87% of patients successfully returned to sporting activities following surgery. Our study has shown that sporting activity can be maintained following hip resurfacing.
We used pre-and postoperative UCLA and Oxford hip scores as secondary outcome measures to quantify functional outcomes. The majority of patients in our study were participating in low impact sports with a significant number of patients able to participate in high impact sports including tennis, squash, football and badminton following surgery.
In recent years knowledge of the effects of sports activity on patients with joint replacements has increased. However, there is still considerable debate about the longterm effects of high physical activity on prosthetic wear, loosening and revision rates. Some studies have shown that in younger, more active patients the incidence of loosening and failure of conventional total hip arthroplasties is higher [11] [12] [13] . In these studies the premature failure was attributed to aseptic loosening from increased polyethylene wear. With a metal-on-metal bearing surface several in vitro studies have shown the wear characteristics to be much more favourable [14] [15] [16] .
A stable hip is paramount to any patient who wishes to return to sports. When considering the biomechanics of hip resurfacing to a conventional total hip arthroplasty there are several characteristics of hip resurfacing that may provide more stability to the hip. A large head diameter increases the head to neck ratio, which in turn allows for an increased arc of motion. Excursion distance is also increased with the use of a large head articulation thus providing an innate stability which may reduce the incidence of dislocation [10] . It is of note that during the course of this study there were no episodes of dislocation.
The benefits of regular sporting activity for any patient following hip replacement surgery cannot be underestimated. Regular exercise is associated with increased cardiac reserve and lowering of systemic blood pressure [17] . Increased physical activity also helps to maintain good bone stock [18] . The importance of high quality mineralised bone surrounding any hip prosthesis can have important implications. Some studies have postulated that sporting activity can have a positive effect in the bone-implant interface by encouraging bone growth [19] . Good bone stock in the femoral neck is of paramount importance in relation to hip resurfacing and future survivorship of the implant. So far there have been no femoral neck fractures in this cohort of patients. An incidence of 1.91% of femoral neck fracture following hip resurfacing has been reported with the mean time to fracture being 15 weeks [20] . This usually related to varus placement of the femoral component and intraoperative notching of the femoral neck. We believe that regular sporting activity following hip resurfacing will help maintain good bone stock of the femoral neck and potentially reduce the incidence of femoral neck fractures in the long term.
Conclusion
There may be concern that a return to sporting activity following hip resurfacing will lead to increased rates of wear, loosening and revision surgery. The majority of our patients in this study were reviewed at a relatively early Fig. 1 Patients participating in various sports before and after surgery stage following surgery as our key aim was to assess sporting activity following hip resurfacing. We plan to monitor this cohort of patients over the long-term to evaluate the incidence of detrimental effects from regular sporting activity. The potential complications of returning to sport following hip resurfacing must be balanced against the significant benefits of regular exercise on cardiovascular, metabolic and musculoskeletal systems. This study has shown that sporting activity can be maintained following hip resurfacing.
